Development and characterization of microsatellite markers for analysis of population differentiation in the tree legume Acacia koa (Fabaceae: Mimosoideae) in the Hawaiian Islands.
The aim of this research was to develop and use microsatellite markers to characterize the high-value timber tree Acacia koa (koa), which is endemic to the Hawaiian Islands. Genomic DNA fragments of 300-1000 bp were cloned and sequenced following enrichment for microsatellite motifs by PCR using 7 oligonucleotide repeat primers in separate reactions. Among 96 sequences analyzed, 63 contained unique microsatellite motifs flanked by variable sequences. A dual PCR method involving a primer walking step was used to develop 15 primer pairs. Another 16 primer pairs were developed directly from the variable sequences on both sides of the microsatellite motifs. These 31 primer pairs were tested on 172 koa plants representing 11 populations collected from 4 of the major Hawaiian Islands. Nine of the primers that identified polymorphic microsatellite loci and 3 that detected unique alleles exclusively in some populations were used for genetic diversity studies of koa. Cluster analysis and multidimensional scaling of the allelic phenotype data revealed that koa from Kauai formed a distinct group separate from koa of the neighboring islands of Oahu, Maui, and Hawaii. The oldest of the four islands, Kauai, also had the most diverse populations of koa.